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THE  YELLOW  FEVER  VIRUS  VECTOR  IN  EAST  AFRICA1 
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Abstract.  The  Aedes  ( Stegomyia )  simpsoni  complex  in  the  Af- 
rotropical  Region  comprises  at  least  3  species  ( Ae .  simpsoni,  Ae. 
lilii,  and  Ae.  bromeliae).  The  species  from  which  Mahaffy,  Had- 
dow,  and  others  isolated  yellow  fever  virus,  and  which  is  the 
most  common  and  widespread  man-biting  member  of  the  simp¬ 
soni  complex,  is  Ae.  bromeliae,  not  Ae.  simpsoni.  Aedes  simpsoni  is 
apparently  restricted  to  southern  Africa,  where  it  is  also  a  man- 
biting  species;  however,  it  is  not  known  to  be  involved  in  the 
transmission  of  arboviruses.  Aedes  lilii  occurs  in  eastern  and 
western  Africa  but  is  less  prevalent  than  Ae.  bromeliae,  and  no 
females  have  been  recorded  as  biting  man.  Literature  refer¬ 
ences  to  Ae.  simpsoni  are  reviewed,  and  those  applying  to  Ae. 
bromeliae  are  given.  Distribution,  immature  habitats,  and  biting 
preferences  of  all  3  species  in  eastern  and  southern  Africa  are 
presented.  Aedes  bromeliae  is  reported  from  South  Africa  for  the 
first  time. 

During  the  1940s  researchers  in  Uganda  incrim¬ 
inated  Aedes  (Stegomyia)  simpsoni  (Theobald)  as  one 
of  the  primary  vectors  of  yellow  fever  virus  among 
primates,  including  man,  in  East  Africa.  Since  then, 
the  major  medical  and  public  health  texts  treating 
African  arboviral  vectors  have  listed  Ae.  simpsoni 
as  a  primary  vector  of  yellow  fever  virus  in  Africa, 
thus  prompting  considerable  attention.  In  this  re¬ 
gard,  Gerberg  8c  Hartberg  (1975)  listed  137  bib¬ 
liographic  references  to  Ae.  simpsoni.  Recently, 
Huang  (1979)  reported  that  what  was  previously 
called  Ae.  ( Stg .)  simpsoni.  in  the  Afrotropical  Region 
is  a  complex  of  at  least  3  species:  Ae.  simpsoni,  Ae. 
lilii  (Theobald),  and  Ae.  bromeliae  (Theobald). 
Characters  for  separating  the  simpsoni  complex 
from  other  Afrotropical  Aedes  ( Stegomyia )  and  for 
distinguishing  females  of  these  3  species  were  pre¬ 
sented  by  Huang  (1979)  and  Huang  8c  Ward  (1982). 

Currently,  several  investigators  are  actively  en¬ 
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gaged  in  studies  involving  members  of  the  simpsoni 
complex,  but  some  investigators  are  unaware  of 
the  recent  taxonomic  changes  that  alter  the  species 
and  vector  concepts  and  species  distributions. 

The  purpose  of  this  paper  is  to  reconfirm  and 
expand  the  earlier  report  on  the  simpsoni  complex 
(Huang  1979),  and  to  clarify  and  incriminate  Ae. 
bromeliae,  not  Ae.  simpsoni,  as  the  yellow  fever  virus 
vector  in  East  Africa.  In  addition,  many  literature 
references  to  Ae.  simpsoni  are  listed  in  light  of  cur¬ 
rent  knowledge  of  the  3  members  of  the  complex. 
It  is  hoped  that  this  paper  will  enable  entomolo¬ 
gists,  epidemiologists,  ecologists,  virologists,  and 
other  field  workers  to  correctly  identify  the  species 
on  which  they  are  working. 

MATERIALS  AND  METHODS 

This  study  is  based  on  specimens  collected  or 
otherwise  acquired  by  the  Medical  Entomology 
Project  (MEP)  and  the  Systematics  of  Aedes  Mos¬ 
quitoes  Project  (SAMP),  Department  of  Entomol¬ 
ogy,  National  Museum  of  Natural  History,  Smith¬ 
sonian  Institution,  and  on  specimens  that  were 
borrowed  from  major  museums,  institutions,  and 
individuals  mentioned  in  the  Acknowledgments 
section. 

Information  on  distribution,  immature  habitats, 
and  biting  preferences  presented  in  this  paper  is 
based  entirely  on  specimens  that  I  have  examined. 

RESULTS  AND  DISCUSSION 

Distribution.  Aedes  bromeliae  is  a  common  species 
throughout  most  of  the  Afrotropical  Region.  It 
occurs  in  southeastern  Sudan  in  the  north;  to 
southwestern  Ethiopia,  Uganda,  Kenya,  and  Tan¬ 
zania  in  the  east;  through  Malawi  and  Zimbabwe 
to  South  Africa  in  the  south;  through  Zaire  and 
Congo  to  Angola  in  the  southwestern  corner;  and 
through  the  Central  African  Republic  to  western 
Africa.  It  is  reported  here  for  the  first  time  from 


Fig.  1.  Distribution  of  the  species  of  the  Aedes  simpsoni  complex  in  East  and  South  Africa  and  in  some 
neighboring  countries,  based  on  specimens  seen  by  the  author. 
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Table  1 .  Distribution  of  the  species  of  the  Aedes  simpsoni  com¬ 
plex  in  eastern  and  southern  Africa. 


Countries* 

No.  Ae. 
bromeliae 

No.  Ae.  lilii 

No.  Ae. 
simpsoni 

Sudan 

1 

4 

0 

Ethiopia 

5 

4 

0 

Uganda 

82 

12 

0 

Kenya 

107 

0 

0 

Tanzania 

15 

0 

0 

Malawi 

13 

0 

0 

Zimbabwe 

2 

0 

0 

South  Africa 

179 

0 

201 

Swaziland 

0 

0 

1 

Total 

404 

20 

202 

*  Countries  from  which  specimens  were  available  for  ex¬ 
amination. 


South  Africa,  where  it  has  been  collected  from 
northeastern  Transvaal  and  from  the  northeastern 
corner  of  Natal  (Fig.  1). 

Aedes  lilii  occurs  across  Africa  but  is  less  common 
than  Ae.  bromeliae.  In  eastern  Africa  it  has  been 
found  from  southeastern  Sudan  in  the  west,  to 
western  Ethiopia  in  the  east,  and  to  northern 
Uganda  in  the  south.  It  is  not  known  from  South 
Africa  (Fig.  1). 

Aedes  simpsoni  is  apparently  confined  to  southern 
Africa.  It  is  currently  known  from  northern  and 
eastern  Transvaal  in  the  north,  to  eastern  Natal  in 
the  east,  to  eastern  Cape  Province  in  South  Africa, 
and  from  Swaziland  (Fig.  1). 

Specimens  examined 

A  total  of  1,004  adult  specimens  (4975,  5079)  of 
the  Aedes  simpsoni  complex  was  examined  from  24 
countries  in  the  Afrotropical  Region.  Of  these,  761 
specimens  (76%)  are  Ae.  bromeliae',  40  specimens 
(4%)  are  Ae.  lilii-,  and  203  specimens  (20%)  are  Ae. 
simpsoni. 

A  total  of  626  specimens  (2813,  3459,  with  1143 
and  59  genitalia  preparations)  of  the  simpsoni  com¬ 
plex  was  examined  from  eastern  and  southern  Af¬ 
rica. 

Aedes  bromeliae  Theobald,  1911  (type-locality: 

Kampala,  Uganda) 

SUDAN:  Upper  Nile  Prov:  Bor.  ETHIOPIA:  Kefa  Prov:  Maji; 
Sidamo  Prov:  Jimma  Area,  Gojeb  Riv;  Welega  Prov:  Lekempt. 
UGANDA:  Kingdom  of  Buganda:  Kampala;  Kingdom  of  Toro: 
Kilembe,  Semliki  Forest,  Bwamba,  Toro;  Karamoja  Dist:  Kaa- 
bong.  KENYA:  Nyanza  Region:  Kisumu;  Coast  Region:  Mom¬ 
basa,  Taveta,  Malindi,  Sagala  Hill,  Teita  Hills,  Kombeni,  Ma- 
zeras.  TANZANIA:  Mtwara  Region:  Lindi;  Kilimanjaro  Region: 
Gonja,  Gonja-Same,  Moshi;  Tabora  Region:  Mpanda;  Coast  Re¬ 
gion:  Dar  es  Salaam,  Mbgala.  MALAWI:  Fort  Johnston  Dist: 
Fort  Johnston;  Salima  Dist:  Chitala  Dist.  ZIMBABWE:  Masho- 


Table  2.  Immature  habitats  of  the  species  of  the  Aedes  simpsoni 
complex  in  eastern  and  southern  Africa. 


Aedes 

Plant 

AXILS 

Tree 

holes 

Bam¬ 

boo 

POTS 

Bam¬ 

boo 

STUMPS 

Fall¬ 

en 

PLANT 

PARTS 

Arti¬ 

fi¬ 

cial 

CON¬ 

TAIN¬ 

ERS 

Total 

no. 

COL¬ 

LEC¬ 

TIONS 

bromeliae 

7* 

14 

12 

l 

i 

2 

37 

lilii 

\  ** 

0 

0 

0 

0 

0 

1 

simpsoni 

5*** 

1 

10 

2 

0 

2 

20 

*  Banana,  Colocasia,  pineapple,  and  taro. 
*  *  Sansevieria. 

***  Banana  and  taro. 


naland  South  Prov:  Salisbury.  SOUTH  AFRICA:  Transvaal: 
Tzaneen,  Thengwe,  Makonde,  Tshandana;  Natal:  Ndumu, 
Fontana  Pan. 

Aedes  lilii  Theobald,  1910  (type-locality:  Bor,  Su¬ 
dan) 

SUDAN:  Upper  Nile  Prov:  Bor;  Equatoria  Prov:  Juba;  Blue 
Nile  Prov:  Sennar.  ETHIOPIA:  Shewa:  Langana.  UGANDA: 
Karamoja  Dist:  Kaabong. 

Aedes  simpsoni  Theobald,  1905  (type-locality:  Nel- 
spruit,  South  Africa;  Gerberg  1972) 

SOUTH  AFRICA:  T ransvaal:  Magoeba’s  kloof.  New  Agatha, 
White  River  Dist,  Sycamose,  Bushbuck  Ridge,  Randburg,  Tza¬ 
neen,  Nelspruit,  Johannesburg,  Makonde,  Thengwe;  Natal: 
Margate,  Amanzimtoti,  Durban  Coast,  St.  Winifreds,  Port 
Shepstone,  Drakensberg,  Eshowe,  Ndumu,  Fontana  Pan,  Os- 
lobeach;  Cape  Prov:  Port  St.Johns.  SWAZILAND:  Stegi. 

In  eastern  Africa,  245  adults  (843,  1619)  of  the 
simpsoni  complex  were  examined  from  Sudan, 
Ethiopia,  Uganda,  Kenya,  Tanzania,  Malawi,  and 
Zimbabwe.  Ninety-two  percent  of  the  specimens 
(225  adults:  783,  1479)  are  Ae.  bromeliae,  and  8% 
(20  adults:  63,  149)  are  Ae.  lilii.  No  specimens  of 
Ae.  simpsoni  were  found  from  eastern  Africa.  In 
southern  Africa,  381  adults  (1973,  1849)  of  the 
simpsoni  complex  were  examined  from  South  Af¬ 
rica  and  Swaziland.  Forty-seven  percent  of  the 
specimens  (178  adults:  1063,  729)  are  Ac.  bromeliae, 
and  53%  (203  adults:  913,  1129)  are  Ae.  simpsoni. 
No  specimens  of  Ae.  lilii  have  been  found  in  south¬ 
ern  Africa.  More  detailed  information  on  the  dis¬ 
tribution  of  the  simpsoni  complex  in  eastern  and 
southern  Africa  is  summarized  in  Table  1. 

Based  on  collection  data,  Ae.  bromeliae  has  been 
found  at  the  widest  range  of  elevations,  i.e.,  from 
below  166  m  (500  ft)  to  1,666  m  (5,000  ft).  Aedes 
lilii  has  been  collected  between  566  m  (1,700  ft) 
and  1,666  m  (5,000  ft)  and  Aedes  simpsoni  from 
below  166  m  (500  ft)  to  1,266  m  (3,800  ft). 

The  specimens  from  Bwamba,  Uganda,  with  la- 
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bel  data:  1942,  A.J.  Haddow;  1946,  A.J.  Haddow; 
1944,  Van  Someren;  and  1945,  Van  Someren,  were 
probably  the  same  as  those  examined  by  Mahaffy 
et  al.  (1942)  and  Smithburn  &  Haddow  (1946). 

Bionomics 

The  immature  stages  of  Ae.  bromeliae  have  been 
collected  from  the  following:  tree  holes  in  Uganda, 
Kenya,  Malawi,  and  South  Africa;  bamboo  pots 
placed  on  a  tree  about  1  m  above  ground  level  in 
Kenya  and  South  Africa;  leaf  axils  of  pineapple  and 
Colocasia  in  Uganda,  banana  in  Tanzania,  and  taro 
in  South  Africa;  a  fallen  plant  part  (spathe)  in  Ken¬ 
ya;  a  bamboo  stump  in  South  Africa;  and  artificial 
containers  (old  sink,  tire)  in  South  Africa.  Females 
of  this  species  have  been  taken  while  biting  man 
in  Bwamba,  Uganda;  in  Jimma  Area,  Ethiopia;  in 
Ganda,  Kenya;  and  in  Botambi,  Central  African 
Republic. 

Larvae  of  Ae.  lilii  have  been  collected  from  axils 
of  Sansevieria  (Liliaceae)  in  Uganda.  Females  of  this 
species  are  not  known  to  bite  man. 

Immature  stages  of  Ae.  simpsoni  have  been  col¬ 
lected  in  South  Africa  from  the  following:  a  tree 
hole  (Ficus)-,  bamboo  pots  placed  on  a  tree  about  1 
m  above  ground  level;  leaf  axils  of  banana  and  taro; 
bamboo  stumps;  and  artificial  containers  (old  sink, 
tire).  Females  of  this  species  have  been  taken  while 
biting  man  in  Transvaal  (Tzaneen,  Nelspruit,  Jo¬ 
hannesburg).  More  detailed  information  on  the 
habitats  of  immature  simpsoni  complex  mosquitoes 
in  eastern  and  southern  Africa  is  given  in  Table  2. 

Preferred  oviposition  sites  for  Ae.  bromeliae  were 
tree  holes,  bamboo  pots,  and  leaf  axils,  while  ar¬ 
tificial  containers,  bamboo  stumps,  and  fallen  plant 
parts  were  less  commonly  used.  There  is  little  doubt 
that  Ae.  bromeliae  is  the  most  adaptable  of  all  3 
species  in  the  simpsoni  complex. 

Preferred  oviposition  sites  for  Ae.  simpsoni  were 
bamboo  pots  and  leaf  axils,  while  bamboo  stumps, 
artificial  containers,  and  tree  holes  were  less  com¬ 
monly  used.  This  species  is  also  highly  adaptable. 

Little  is  known  about  the  oviposition  sites  of  Ae. 
lilii.  In  eastern  Africa,  immatures  of  Ae.  lilii  have 
only  been  collected  in  Sansevieria  axils.  Aedes  lilii 
may  be  more  specific  in  its  oviposition  preferences 
than  the  other  2  species. 

CONCLUSIONS 

Based  on  available  collection  data,  the  species 
from  which  Mahaffy  et  al.  (1942)  and  Smithburn 
&  Haddow  (1946)  isolated  yellow  fever  virus  was 
not  Aedes  simpsoni,  as  this  species  does  not  occur  in 
Uganda  and  East  Africa.  Currently,  there  are  only 


2  species  in  the  simpsoni  complex  that  occur  in 
Uganda,  Ae.  lilii  and  Ae.  bromeliae.  As  there  are  no 
man-biting  records  for  Ae.  lilii,  this  species  is  con¬ 
sidered  to  have  little  or  no  importance  as  a  vector 
of  yellow  fever  virus  in  Uganda.  Aedes  bromeliae,  on 
the  other  hand,  is  a  common,  widespread,  and  eco¬ 
logically  diverse  species;  more  important,  it  is  the 
common  man-biting  member  of  the  simpsoni  com¬ 
plex  in  Bwamba,  Uganda,  and  in  East  Africa.  Thus 
it  seems  certain  that  Ae.  bromeliae  is  the  vector  of 
yellow  fever  virus  in  East  Africa. 

Based  on  specimen  data,  Ae.  simpsoni  does  not 
occur  in  eastern  Africa,  and  Ae.  lilii  is  not  recorded 
as  man-biting;  thus  the  following  references  to  Ae. 
simpsoni  probably  apply  to  Ae.  bromeliae-.  Gibbins 
(1942),  Mahaffy  et  al.  (1942),  Haddow  (1945a,b, 
1948,  1950,  1968),  Smithburn  &  Haddow  (1946), 
Mahaffy  (1949),  Gillett  (1951,  1955,  1969a, b,c, 
1972a, b),  Teesdale  (1957),  McClelland  (1961),  Se- 
rie  (1963),  Mukwaya  (1967,  1974,  1977),  Hudson 
(1970),  Metselaar  et  al.  (1970),  Mouchet  (1970), 
Hartberg  &  Gerberg  (1971),  Mukwaya  et  al.  (1971), 
Gillett  &  Van  Someren  (1972),  Hartberg  (1972), 
McCrae  (1972),  Parker  et  al.  (1972),  and  Tonn  et 
al.  (1973). 

Acknowledgments.  I  wish  to  express  my  sincere  appreciation 
to  Dr  W.N.  Mathis,  Department  of  Entomology,  Smithsonian 
Institution,  and  to  Dr  B.A.  Harrison  and  Mr  E.L.  Peyton,  Wal¬ 
ter  Reed  Biosystematics  Unit,  for  critical  reviews  of  the  manu¬ 
script  and  for  their  valuable  comments.  I  am  most  grateful  to 
Dr  P.F.  Mattingly,  Dr  G.B.  White,  and  Dr  P.  Cranston,  De¬ 
partment  of  Entomology,  British  Museum  (Natural  History), 
London,  for  the  loan  of  type-specimens  of  Stegomyia  simpsoni, 
Stegomyia  lilii,  and  Stegomyia  bromeliae  and  other  material  in  the 
British  Museum;  to  Dr  D.K.  Koech  and  Mrs  P.A.O.  Josiah, 
Division  of  Vector-Borne  Diseases,  Ministry  of  Health,  Nairobi, 
Kenya;  to  Dr  M.  Germain  and  Dr  A.  Rickenbach,  Services  Scien- 
tifiques  Centraux  de  l’O.R.S.T.O.M.,  Bondy,  France;  to  Dr  W.W. 
Macdonald  and  Mr  J.  Lane,  Department  of  Entomology,  Lon¬ 
don  School  of  Hygiene  and  Tropical  Medicine,  London;  to  Dr 
J.  Decelle  and  Dr  E.  De  Coninck,  Department  de  Zoologie, 
Section  d’Entomologie,  Musee  Royale  de  l’Afrique  Centrale, 
Tervuren,  Belgium;  to  Dr  J.A.  Ledger,  Department  of  Medical 
Entomology,  the  South  African  Institute  for  Medical  Research, 
Johannesburg,  South  Africa;  and  to  Dr  B.M.  McIntosh,  Na¬ 
tional  Institute  for  Virology,  Johannesburg,  South  Africa,  for 
the  loan  of  specimens  used  in  this  study.  South  African  material 
(northeastern  Transvaal)  from  Mr  D.L.  Theron,  National  In¬ 
stitute  for  Tropical  Diseases,  Tzaneen,  South  Africa;  Uganda 
material  (Bwamba,  Toro)  from  Dr  L.G.  Mukwaya,  Department 
of  Entomology ,  East  African  Virus  Research  Institute,  Entebbe, 
Uganda;  and  Laboratory  Colony  material  (Dar  es  Salaam,  Tan¬ 
zania)  from  Dr  E.J.  Gerberg,  Insect  Control  and  Research,  Inc., 
Baltimore,  Md.,  USA,  are  acknowledged  with  sincere  appre¬ 
ciation. 

LITERATURE  CITED 

Gerberg,  E.J.  1972.  The  type  locality  of  Aedes  ( S .)  simpsoni 
(Theobald).  Mosq.  Syst.  4:  9. 


200 


J.  Med.  Entomol. 


Vol.  23,  no.  2 


Gerberg,  E.J.  &  W.K.  Hartberg.  1975.  A  bibliography  of  Aedes 
simpsoni  (Theobald).  Mosq.  Syst.  7:  137-47. 

Gibbins,  E.G.  1942.  On  the  habits  and  breeding  places  of  Aedes 
( Stegomyia )  simpsoni  Theobald  in  Uganda.  Ann.  Trop.  Med. 
Parasitol.  36:  151-60. 

Gillett,  J.D.  1951.  The  habits  of  the  mosquito  Aedes  ( Stegomyia ) 
simpsoni  Theobald  in  relation  to  the  epidemiology  of  yellow 
fever  in  Uganda.  Ann.  Trop.  Med.  Parasitol.  45:  110-20. 

1955.  Further  studies  on  the  biting  behaviour  of  Aedes  (Stego¬ 
myia)  simpsoni  Theobald  in  Uganda.  Ann.  Trop.  Med.  Par¬ 
asitol.  49:  154-57. 

1969a.  Yellow  fever  in  East  Africa  today.  East  Afr.  Med.  J. 
46:  22-25. 

1969b.  Aedes  simpsoni  in  Chaggaland,  Tanzania.  Ann.  Trop. 
Med.  Parasitol.  63:  147-56. 

1969c.  Aedes  simpsoni  in  Chaggaland,  Tanzania;  The  biting 
cycle  and  breeding  in  banana  axils.  WHO/VBC/ 69.169: 
1-7. 

1972a.  Common  African  mosquitoes  and  their  medical  importance. 
Wm.  Heinemann,  Medical  Books,  Ltd.,  London.  106  p. 

1972b.  Aedes  simpsoni  in  Chaggaland.  II.  Breeding  in  banana 
axils.  East  Afr.  Med.  J.  49:  285-90. 

Gillett,  J.D.  &  E.C.C.  van  Someren.  1972.  Aedes  simpsoni  in 
Chaggaland.  III.  Analysis  of  the  feeding-cycle.  East  Afr. 
Med.  J.  49:  291-97. 

Haddow,  A.J.  1945a.  The  mosquitoes  of  Bwamba  County, 
Uganda.  II.  Biting  activity  with  special  reference  to  the 
influence  of  microclimate.  Bull.  Entomol.  Res.  36:  33-73. 

1945b.  The  mosquitoes  of  Bwamba  County,  Uganda.  III. 
The  vertical  distribution  of  mosquitoes  in  a  banana  plan¬ 
tation  and  the  biting  cycle  of  Aedes  (Stegomyia)  simpsoni 
Theobald.  Bull.  Entomol.  Res.  36:  297-304. 

1948.  The  mosquitoes  of  Bwamba  County,  Uganda.  VI.  Mos¬ 
quito  breeding  in  plant  axils.  Bull.  Entomol.  Res.  39:  185— 
212. 

1950.  A  note  on  the  occurrence  of  Aedes  ( Stegomyia )  simpsoni 
Theobald  in  the  canopy  of  rain-forest  in  Bwamba  County, 
Uganda.  Ann.  Trop.  Med.  Parasitol.  44:  230-41. 

1968.  The  natural  history  of  yellow  fever  in  Africa.  Proc.  R. 
Soc.  Edinb.  Sect.  B  Biol.  Sci.  70:  191-227. 

Hartberg,  W.K.  1972.  Hybridization  between  Aedes  simpsoni 
and  Aedes  woodi  with  observations  on  the  genetic  basis  of 
morphological  differences.  Bull.  WHO  46:  345-52. 

Hartberg,  W.K.  &  E.J.  Gerberg.  1971.  Laboratory  coloniza¬ 
tion  of  Aedes  simpsoni  (Theobald)  and  Eretmapodites  quin- 
quevittatus  Theobald.  Bull.  WHO  45:  850-52. 

Huang,  Y.M.  1979.  Aedes  ( Stegomyia )  simpsoni  complex  in  the 
Ethiopian  Region  with  lectotype  designation  for  simpsoni 
(Theobald)  (Diptera:  Culicidae).  Mosq.  Syst.  II:  221-34. 

Huang,  Y.M.  &  R.A.  Ward.  1982.  A  pictorial  key  for  the 
identification  of  the  mosquitoes  associated  with  yellow  fever 
in  Africa.  Mosq.  Syst.  (1981)  13:  138-49. 

Hudson,  J.E.  1970.  The  seasonal  incidence  of  Aedes  simpsoni 
in  Taveta  Forest,  Kenya.  Trop.  Pesticide  Res.  Inst.  Misc.  Rep. 
No.  728.  18  p. 

Mahaffy,  A.F.  1949.  The  epidemiology  of  yellow  fever  in  Cen¬ 
tral  Africa.  Trans.  R.  Soc.  Trop.  Med.  Hyg.  42:  511-24. 


Mahaffy,  A.F.,  K.C.  Smithburn,  H.R.  Jacobs  &  J.D.  Gillett. 

1942.  Yellow  fever  in  western  Uganda.  Trans.  R.  Soc.  Trop. 
Med.  Hyg.  36:  9-20. 

Mattingly,  P.F.  1952.  The  sub-genus  Stegomyia  (Diptera:  Cu¬ 
licidae)  in  the  Ethiopian  Region.  I.  Preliminary  study  of 
the  distribution  of  species  occurring  in  the  West  African 
sub-region  with  notes  on  taxonomy  and  bionomics.  Bull. 
Br.  Mus.  (Nat.  Hist.)  Entomol.  2:  235-304. 

1953.  The  sub-genus  Stegomyia  (Diptera:  Culicidae)  in  the 
Ethiopian  Region.  II.  Distribution  of  species  confined  to 
the  East  and  South  African  sub-region.  Bull.  Br.  Mus.  (Nat. 
Hist.)  Entomol.  3:  1-65. 

McClelland,  G.A.H.  1961.  Experimental  hybridization  of  Aedes 
( Stegomyia )  aegypti  (L.)  with  A.  (S.)  simpsoni  (Theobald).  Na¬ 
ture,  Lond.  190:  369-70. 

McCrae,  A.W.R.  1972.  Age-composition  of  man-biting  Aedes 
( Stegomyia )  simpsoni  (Theobald)  (Diptera:  Culicidae)  in 
Bwamba  County,  Uganda./.  Med.  Entomol.  9:  545-50. 
Metselaar,  D.,  B.E.  Henderson,  G.B.  Kirya  &  G.L.  Timms. 
1970.  Recent  research  on  yellow  fever  in  Kenya.  East  Afr. 
Med.  J.  47:  130-37. 

Mouchet,  J.  1970.  Survey  of  the  potential  vectors  of  yellow 
fever  in  Tanzania.  WHO/VBC/ 70.209:  1-13. 

Mukwaya,  L.G.  1967.  Studies  on  the  biting  behaviour  of  Aedes 
simpsoni.  East  Afr.  Virus  Res.  Inst.  Rep.  No.  16  (1966):  34- 
36. 

1974.  Host  preference  in  Aedes  simpsoni  (Theo.)  (Diptera, 
Culicidae)  with  special  reference  to  the  anthropophilic  and 
non-anthropophilic  forms  in  Uganda.  Bull.  Entomol.  Res. 
64:  129-39. 

1977.  Genetic  control  of  feeding  preferences  in  the  moso- 
quitoes  Aedes  ( Stegomyia )  simpsoni  and  aegypti.  Physiol.  Ento¬ 
mol.  2:  133-45. 

Mukwaya,  L.G.,  A.  Kitama,  C.  Mawejje  Sc  C.  Saaku.  1971. 

The  feeding  habits  of  Aedes  simpsoni  in  Uganda.  East  Afr. 
Virus  Res.  Inst.  Rep.  No.  20  (1970):  49-52. 

Parker,  J.D.,  A.  Smith  Sc  W.O.  Obundho.  1972.  Observations 
on  the  man-biting  habits  of  Aedes  simpsoni  (Theo.)  in  the 
Taveta  area  of  Kenya.  WHO/VBC/ 72.348:  1-5. 

Serie,  C.  1963.  Memorandum  on  yellow  fever  in  Ethiopia  1961- 
1962.  Ethiopian  Med.  J.  1:  206-07. 

Smithburn,  K.C.  Sc  A.J.  Haddow.  1946.  Isolation  of  yellow 
fever  virus  from  African  mosquitoes.  Am.  J.  Trop.  Med.  26: 
261-71. 

Teesdale,  C.  1957.  The  genus  Musa  Linn,  and  its  role  in  the 
breeding  of  Aedes  (Stegomyia)  simpsoni  (Theo.)  on  the  Kenya 
coast.  Bull.  Entomol.  Res.  48:  251-60. 

Theobald,  F.V.  1905.  A  new  Stegomyia  from  the  Transvaal. 
Entomologist  38:  224-25. 

1910.  A  monograph  of  the  Culicidae  or  mosquitoes.  Vol.  5.  Br. 
Mus.  (Nat.  Hist.)  Lond.  646  p. 

1911.  Uganda  Culicidae  including  thirteen  new  species.  No¬ 
vae  Culicidae.  Part  1.  35  p. 

Tonn,  R.J.,  Y.H.  Bang  Sc  A.  Pwele.  1973.  Studies  on  Aedes 
simpsoni  and  Aedes  aegypti  in  three  rural  coastal  areas  of 
Tanzania.  WHO/VBC/73.442:  1-9. 


i 


